
-\ccorainglv, the maximum potential interference. given calculations for four

widelv disDarare CltV locations and conditions and two LMOS antennas, is at least

30.4 dB below me ambient nOise tor 1 ~ 1096 =- .0009 ot noise level at the NASA

receiver!. 5:nce. bv NASA's estimate. the interference would be sufficiently low at

only 10 dB below the noise, the LMOS system yields a level of isolation that is at

least 20.4 dB better than that suggested by NASA, an improvement factor of more

than 110 greater than required.

CONCLUSION

In conclusion, lo/No at the NASA satellite receiver is a minimum -30 dB, even using

the NASA assumptions. Thus, LMDS cannot interfere with NASA.

ADDITIONAL POINTS OF CLARIFICATION

There are additional points made in the NASA Document which require clarification.

These are listed and discussed below:

1. (Page 17) "The cost of implementing cable heads in each and every cell or,

alternatively, of distributing signals from a single source to each cell casts

doubt about the economic viability of LMDS."

However, in the LMDS solution. point-to-point direct (or intermediate repeated

for non-line-of-sightl microwave links cross connect all cell nodes. This is

accomplished simply by using a directional coupler which samples the master (node

Al transmitter. The sampled signals are amplified and passed to a high gain parabolic

antenna with 35-40 dB gain at the same polarization as incident to the cell. Adjacent
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cell receivers amplifv and reoeat again but change to the orthogonal pOlarization.

There IS also an ooportunltv at these repeaters to add or delete programming material.

a unique cnaracteristic or the L.Y~DS svstem. which allows for customized

demographic programming, shopping. local advertising and various forms of

interactivitv. The repeaters do not significantly detract from the video qualitv due to

the analog FM modulation scheme employed. This form of repeater backbone has

been demonstrated in the implementation of LMDS in Brighton Beach, New York.

2. (Page 17) "It would appear that it would be difficult, at best, to find feasible

sites for many towers that would be required and that public resistance to siting

of these towers could be intense."

First, the LMDS antenna can be as small as 2 square inches to a maximum 4

square feet, hardly intrusive enough to elicit public resistance. The antenna is served

by a connecting wave guide of only 0.3" by 0.15" cross section, of whatever length

is required. This wave guide can be enclosed within a 1 to 4.5 inch diameter, hollow

mounting pipe. The actual transmitter is similar in size to a large suitcase and can

be mounted either on the top of the building beneath the antenna or contained in a

small closet or enclosure within a building below roof level. Roof space, aside from

the World Trade Center, is readilv available at very low cost throughout New York

and other areas via the "Antenna Site Locater" book, and, for an object as unobtrusive

as an LMDS transmitter at very modest cost.

3. (Page 19) "Polarization discrimination would be virtually non existent because

the coupling between the LMDS antenna and the earth station antenna would

occur through a sidelobe or backlobe of the FSS earth station antenna or the

LMDS antenna."

As implied in 2. above. NASA appears to be unfamiliar with basic patch (phased

array) antenna design at millimeter waves (Figure C) to be used by LMDS.'-tote that
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the vertical to nOrlzontal tV-H) isolation IS a mmimum or 37 dB throu~hout 360 0 and

tvpicallv as mucn as 44 dB.

-+. (Page 22) "[I]f an ll\:1DS svstem IS implemented that is later round to have

insufficient margin... '

The Sarnoff report (page 22. Appendix B of Reference 3) contains a table which

reveals that the rain fade causes a carrier-to-noise ratio (C/N) deterioration of 13.4 dB,

resulting in a video signal-to-noise ratio (SIN) equal to 42 dB (Grade 3.3), which is

4.4 dB above zero deviation threshold (page 13), Moreover the actual rain fade by

CCIR tables (Reference 7, pages 633 and 742) is 13.8 dB. Accordingly, there is a

minimum margin of 5.6 dB. This is quite good, considering the fact that intense

rainfall is generally limited to small areas. The LMDS margin in fringe areas during

clear days is nearly 20 dB!

5. (Page 16) "Fade margins of 30 dB could be required in clear weather and in

excess of 30 dB in rain."

This assertion is inaccurate. Since LMDS is cellular, and the transmitter is at the

cell center, rain fall attenuation is calculated along the radius only, not the cell

diameter. Thus, a 6 mile diameter cell in New York has a radius of only 3 miles, and

3 miles x 4.6 dB/mile (per the CCIR Handbook) - 13.8 dB fade by CCIR calculation

and 15.0 dB fade by satellite calculations. This is far from 30 dB.

Clear weather fade, due to inhomogeneity of the atmosphere, is calculated by the

classic Barnett-Vignant reliability equation (page 97 Reference 8) as:
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LJ

Fade Mar~rn

where

30 log a -'- 10 log \6ABf) - ~ 0 log \ l-R) -iO

l-R = reliabilitv

,-\ .. rougnness factor

= 4 for verv smooth terrain

.. 1 for average terrain

.. 1/4 for very rough terrain

B-1 for worst month

.. 1/2 for hot humid areas annual probability

.. 1/4 for average areas annual probability

.. 1/8 for dry areas annual probability

Typical clear weather fade margin is less than 3 dB.

The important point to keep in mind is that clear weather fade cannot be added

to rain fade. By definition, during rainfall the atmosphere is homogenous and

atmospheric fade, due to inhomogeneities, is not present. In the lMDS design, to

be conservative, the larger of the two fade margins is employed.
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FIGURE A

TRANSMITTER ANTENNA GAIN PATTERNS

j I"~ , ,

i"<4~------ ;..-
~ I" 1'--3~=~'l L"\t\ : t..::.- ... ..
j. '....:..~-_ _ __._._--------
5 I " VV\
= \" 1\f\fJ./\A f\ f\ rv 1\ A C' =.-a. .< ,. VVVVVV :Vv "

'. :' \...... .;,

......-------..-.-...;;...;.:.._oc=------.-,-4......_---- .

41 ...------------------.....)

i •

fO ••••• "' ..
, - ....

....

.JIIt-~~~fIdlli¥l""~---~~.l.

:itf----
..... 0111 •• _ ...... 0

i~l------!--~i-+-t+-!o-

t:
............_----~

,......\' ..,
'J

XI ....

i:F··· -= ,··:-tL·=·········!
t '" .. ! 1..:.:,: _ .

':;~. . - [IJill"':" . ":~:.: .
r ~ , ".r-..;

23 ...... . '0'./ iJ-. .../\ _.
J

:lS ..... •

-J ~':-:::--::-::--:::-- _

;,) 4) 010 ~ ~ "0 ..lQ -ao .10 0 '0 20 :xl ~ 50 10 ~a 10 III=--...



l i

FIGURE B

RECEIVER ANTENNA GAIN PATTERNS
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I.

SUMMARY This paper describes the various reasons why the allocation

of the 27.5-29.5 GHz band for Local Multipoint Distribution

Service \LMDS) for bilateral distribution and reception of video.

voice and data services is in the public interest.

The immediate and primary need for this bandwidth, to

accommodate two competing services of a minimum 1 GHz

bandwidth each, is to provide an alternative to the current

television cable distribution system having the same bandwidth

capacity. Moreover, the allocation of 1 GHz bands each to two

Iicensees per service area engenders competition within the LMDS

approach itself, insuring from its inception its responsiveness to the

consumer market, and providing alternatives for the public whom

it serves.

The LMDS needs an equivalent band\yidth in order to be

able to compete on an equal basis with cable, offering the rich

diversification of services which include not only entertainment,

but public service broadcasting & narrowcasting, education, health

care support, small & large business use, and communication with

the Internet & "information highway."

These areas of publ ic service are examples of the rich legacy

of communication benefits that can be provided by LMDS to the

general public provided that this promising new service is allocated

sufficient bandwidth, i.e. at least 1 GHz per licensee, to compete

with the present and entrenched cable delivery system of services.
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INTRODUCTION

Communications capabilities are an intimate facet of our society. The development

of the telephone played a pivotal role, enabling the growth of cities and large corporations,

by reducing the need for face-to-face communications in human interactions. However,

there remain many instances in which the limited bandwidth of the telephone, and hence

its limited functionality, simply is inadequate to replace the visual information transfer that

occurs with face-to-face communication.

The future availability of affordable high bandwidth communications capabilities can

serve in many more instances as an acceptable substitute for face-to-face communications.

This can be expected to have as dramatic an effect in the coming decade as did the

introduction of the voice telephone in the early part of the 20th century.

The range of activities which can be facilitated today by the availability of wide

bandwidth, affordable communications capabilities ranges from public service broadcasting

and narrowcasting, to education, health care, small and large business use, as well as the

expansion of Internet & the "information highway", entertainment and avariety of additional

services.

In this paper we omit the general "entertainment" industry. Its needs are well known

and its desirability by the public sufficiently understood, particularly the public interest need

of providing consumers with an alternative means of video service to cable television.



Rather. the focus of this paper is on the non-entertainment opportunities which become

accessible bv widelv available. low-cost. bi-directional communications. The point is not, ,

that entertainment benefits are unimportant. but rather that there are a whole host of

additional positive benefits which accrue to the general public when bi-directional wideband

communications become economically available to everyone. The result is efficient

management of the spedrum for the public good, benefitting the greatest number of

individuals.

Six specific application areas are discussed in this paper to show briefly how they can

benefit the two-way video, audio and data communications afforded by wide bandwidth

communications. This list is not exhaustive. Rather it constitutes the most beneficial and

presently known applications of integrated wideband communications as, historically,

communications evolve to be more complex and encompassing than first realized. For

example, the current widespread use of FAX transmissions was hardly envisioned during the

early introduction of the telegraph and telephone. Also, cellular telephone usage has

surpassed all previously made.

PUBLIC SERVICE BROADCASTING & NARROWCASTING

The currently available methods for providing information to communities use either

the allocated portions of the radio spectrum or cable television coaxial cable delivery. The

former is a scarce resource in the lower frequency portion of the spectrum, and inherently

2



"non-iocal" because the signal range Of low frequencies is so vast. Similarly, the cable

television infrastructure is generallv a privately owned, large corporate asset not oriented to

communitv service. By contrast. cellular high bandwidth radio communications, which can

be designed for the 27.5-29.5 GHz range, offers the prospect of more affordable

communication capabilities which can, by virtue of their relatively small cell size and high

information transmission capacity, provide both information and entertainment services on

a community by community basis. The comparatively low cost of non-digital, analog

receivers for such systems, and the fact that a huge capital infrastructure need not be created

to provide service, portends well for the availability of community services at more easily

afforded rates.

Community service can include the provision of ethnically or culturally oriented

programming. This may be considered within the scope of entertainment, although the

small target audience and confined material content helps to preserve ethnic diversity, a

heritage, and a service to the public which goes beyond entertainment.

Just as there has been a trend at the national level to make government more

accessible to the general public by broadcasting House and Senate proceedings, along with

a host of regulatory processes ranging from Ethics Committee hearings to FCC meetings and

hearings, the full range of state, city and local government processes can be made more

accessible by wideband communications. Indeed, this public enlightenment is a cornerstone

of our democracy.

3



EDUCATION

There is a major and unfilled need to provide retraining across a broad range of

industries. Such retraining is required both on-site in college campuses and industry plants,

as well as in the home of the recipient. Wide bandwidth, bi-directional communications

will allow a much more cost effective delivery of both forms of retraining. This can be

expected to develop into a substantial business in its own right, and, more importantly, will

facilitate the employment of our general labor pool within the increasingly efficient, flexible

and competitive world environment.

Similarly, wide bandwidth communications will facilitate the delivery of third level

education more equally among social and economic groups. Given the significant portion

of the population which cannot readily pursue on-campus educational programs (for

example, those who have low income and/or are single parents), the opportunity to pursue

education from home represents a major benefit, one with considerable impact on the

public good.

A long running and successful example of this at the university level can be found

in Britain's Open University [2]. This institution was established in 1971 with a goal to

provide higher educational access to adults who had, for any reason, missed their primary

educational opportunity. Today, there are four schools at the undergraduate level offering

programs in humanities. social sciences, education, science, technology and mathematics.
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There are also postgraduate continuing education programs with an emphasis on

technologies that include computer science. robotics and electronics. The Open University

model first developed in Britain has served as a model for similar approaches in more than

thirty countries. The opportunity for this service is materially enhanced by the availability

of economical wideband commun ications.

It is also reasonable to expect that cooperation between educational institutions both

within a region, and between regions, at educational levels ranging from elementary through

post-graduate, will be significantly enhanced by wideband communications. These

communications will allow for resource sharing and group cooperation to improve both the

cost effectiveness and efficiency of education. For example, excellent teachers and

professors can reach a wider audience, and scarce lab equipment will be demonstrated

beyond the confines of its specific location.

Early examples of such cooperation include the National Technological University,

university-level education with emphasis on continuing education, and the Project Jason (3]

effort organized by Robert Ballard of the Deep Submergence Laboratory at Woods Hole

Oceanographic Institute. This latter effort is targeted at primary school children, allowing

them to participate by means of real time video links with scientists as they explore the

depths of the Mediterranean Sea with robotic submersibles in archeological and geological

research programs.



HEALTH CARE

While the U.S. currently enjoys the world's highest level of health technology, there

are major problems in its administration. First, the cost of health care has become a

staggeringly heavy burden on the Nation's economy. Second, there is a large segment of

the population for whom care is not available.

Providing the capability for wide bandwidth communications among health care

professionals, thereby facilitating teleconsultations, is a step toward extending the

application of our health technology to a greater segment of the public.

While physicians currently consult by means of the telephone, the ability to share

simultaneously diagnostic images, physiological data, patient histories, and even joint

examinations through high quality audio, video and data sharing offers prospects of major

improvements in the clinical field of teleconsulting, a rapidly expanding technique. [4]

SMALL BUSINESS USE

Small businesses play an increasingly important role in the Nation's economy, with

most job creation coming from this segment. While small businesses have the inherent

advantage that they can react quickly to market opportunities and can target rich markets

effectively, they must become ever increasingly efficient in the receiving and disseminating
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of information about marketing, purchasing and sales - functions performed by dedicated

private professionals in large businesses.

Wide bandwidth. bi-directional communications can be the basis for such resource

sharing among small businesses, sharing that is timely and efficient. This sharing can help

them maintain their competitive edge and with it their ability to generate jobs in the

increasingly competitive world economy. In fact, given sufficiently flexible and affordable

communications capabilities, groups of small businesses can work together collectively in

order to fulfill the requirements of business opportunities as they arise, engendering

opportunistic cooperation.

LARGE BUSINESS USES

A reciprocal of the opportunity for small businesses to combine their strengths is the

opportunity for large businesses to decentralize their operations, thereby gaining the

advantages associated with small businesses, while using the capabilities provided by wide

bandwidth communications to retain their large businesses capabilities. Immediate

opportunities can be seen in work-at-home and work-from-home jobs for sales and service

personnel, as well as the sharing of various corporate functions such as legal support.

Both large and small businesses will lean towards a "virtual corporation" with a

minimum of fixed infrastructure that can use seamless wide bandwidth communications and
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distributed computation to organize both flexibly and efficiently, to meet the ever changing

needs of the marketPlace. Tools which proYlde the infrastructure to allow the development

of these organizations incrementallY accommodate the development of our Nation as the

economic powerhouse of the future. Because the capital costs of radio-based, wide

bandwidth, non-digital communications in the 27.5-29.5 GHz range are relatively low and

are incurred only as the service is used, the CellularVision technology is the only one that

can provide the Nation with these benefits.

Moreover, there are ancillary benefits to replacing face-to-face communications with

wide bandwidth electronic delivery communications. For example, there will be reduced

need for commuting to and from work, resulting in less traffic congestion, air pollution and

use of non-renewable, imported, energy products. Similarly, the ability to work at or from

home promises to ease the burden of child care, improving the quality of life for a large

portion of the public.

INTERNET AND THE INFORMATION HIGHWAY

The Government sponsored Internet has been a phenomenal success in connecting

the world's technical and scientific communities, thereby dramatically improving their

productivity. While this system has been successful, it has mainly provided institutional

access to communications capabilities and information sharing. By providing the capability
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